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[57] ABSTRACT 
A large turbine generator is provided with a stator end 
winding assembly that includes a large conical member 
outside the coils which is joined by banding with adjust 
ing rings radially inside the coils, with an adjusting 
means for each banding location that includes a wedge 
extending through an aperture in a portion of the adjust 
ing ring that extends away from the coil and having a 
fastener that is joined to the wedge so that upon the 
tightening of the fastener, the wedge will be forced in 
the axial direction bearing against the banding and 
hence tightening it; and in addition, the conical member 
is provided with projections serving as torque splines 
that ?t within apertures of the core so as to prevent its 
rotational movement in operation. 

3 Claims, 3 Drawing Figures 
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DYNAMOELECT RIC MACHINE WITH STATOR 
COIL END TURN SUPPORT SYSTEM 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

This invention relates to dynamoelectric machines 
such as large turbine generators and particularly to the 
stator coil end turn support systems thereof. 
The description contained in Bailey et al. US. Pat. 

No. 4,379,243, Apr. 5, I983, is herein incorporated by 
reference. The patent discloses an end turn support 
structure that has a conical member located radially 
outside the end turns. It provides a support structure 
that has thermal expansion characteristics so it expands 
in a manner similar to the end turns which it supports. 
In structures so made, the conical member and a top and 
a bottom coil of an end turn are secured together by 
bolts or studs extending from the outside of the conical 
member through a support ring that is located inside the 
top coils of the end turns. The stud necessarily passes 
adjacent to the top and bottom coils. As thus arranged, 
the original manufactured assembly can be made quite 
secure but a need exists to make sure the assembly is not 
only secure and able to withstand the forces to which it 
is subjected in operation as originally manufactured, but 
also that there is a way to easily adjust the tightness of 
the assembly after a period of operation, while it re 
mains in the ?eld, in order to account for creep and 
shrinkage of the insulation materials employed in the 
assembly. A degree of adjustability of the prior struc 
ture is attained by the threaded stud but such an element 
requires a clearance substantially beyond that of the top 
and bottom coils themselves. Its use is limited to the 
portion of the end turn proximate its axial extremity 
because the inboard region of the end turn has limited 
space between it and the rotor. Thus, the extending stud 
would either be totally unusable or would be so limited 
in its access that it could not be retightened in the ?eld 
while the rotor of the machine is in place. 
The present invention has primarily to do with mak 

ing a secure end turn support region which allows 
greater support of the coils by a conical support mem 
ber while also permitting greater facility of adjusting 
the tightness of such a support over the entire end turn 
length. The invention also has to do with a structural 
arrangement for insuring the conical support member 
against rotation forces. 

In order to tighten the coils to the conical support 
member, the present invention utilizes a system of radial 
banding. The radial banding is applied at one or more 
spaced locations along the axial length of the end turn. 
It may be used in addition to the former threaded stud 
assembly of an inner support ring and the conical mem 
ber which is located proximate the axial extremity of 
the end turn. In a particular embodiment, such a 
threaded stud is employed near the axial extreme of the 
end turn and at two spaced locations along the end turn 
closer to the core of the machine there is applied the 
radial banding of the coils and the conical member. 
The radial banding is substantially a banding of a high 

strength material such as a glass ?ber reinforced, resin 
impregnated banding material, which encompasses the 
top and bottom coils at a particular end turn location 
and also passes through apertures in the conical support 
member. Additionally, however, there is provided 
means for the adjustment of the banding tightness. This 
comprises, in a speci?c embodiment, an adjusting ring 
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2 
that is located radially within the top coils at the band 
ing location. The adjusting ring has a surface that ?ts 
against the top coil surface and it also has a portion that 
projects away from the top coil. The portion projecting 
away from the top coil has an aperture therein through 
which is ?t a fastener secured to a wedge that conform 
ably ?ts on top of the portion of the adjusting ring 
against the coil. The wedge also has a banding block 
located on its surface away from the coil and it is on the 
banding block itself that the banding material is applied 
in assembly. The wedge disposed between the adjusting 
ring and the banding block permits tightening of the 
banding during initial assembly as well as in the ?eld in 
operation. The fastener to which the wedge is attached 
is threaded on its axially outer portion. A nut on the 
threaded fastener can be reached, even if the rotor is in 
place, to draw the wedge axially outward, forcing the 
banding material to tighten against the banding block. 
The assembly may include a plurality of disc-shaped 
spring washers to help insure the fastener remains tight. 
The advantages of this arrangement include easy 

adjustability in the ?eld as well as during original manu 
facture, the adjusting nut on the fastener of the adjust 
ing device is accessible from the axial extreme of the 
machine, the adjusting device has a relatively low pro 
?le so that it ?ts readily within the space available be 
tween the top coil and the rotor structure, and the ad 
justing ring also provides a way to compress the struc 
ture before the hoses are pressurized that extend be 
tween the top and bottom coils of the end turns. 
Another aspect of the invention is that the conical 

support element is con?gured with projections on its 
axial inmost extreme and such projections fit within 
apertures provided in the core so that the cone is not 
susceptible to rotation during operation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a partial sectional side view of an end turn 
portion of a dynamoelectric machine showing an em 
bodiment of the present invention; 
FIG. 2 is a sectional view taken along the line II——II 

of FIG. 1; and, 
FIG. 3 is a more detailed view of a banding adjusting 

device employed in the embodiment of FIGS. 1 and 2. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

A stator assembly as shown in FIG. 1 has a core 10 of 
a large number of thin laminations of magnetic core 
material clamped together between core support plates 
12 by bolts 14. The end winding bracing structure in 
cludes a conical member 16 encircling stator coils in 
cluding a top coil 18 and a bottom coil 20 extending 
from each slot within the core 10 and bearing radially 
outward. There are also radially extending, circumfer 
entially spaced braces 22 supported by coil brace brack 
ets 24 and flex springs 26 in relation to the core. 
The brace 22 and conical member 16 are joined by 

threaded glass studs 28 that are assembled in holes 
tapped directly into the large cone 16. 
There is a threaded stud 30 extending through the 

cone 16 and through an inner support ring 32 located 
inside the top coil 18. The tigthening of this threaded 
stud 30 substantially secures the conical member 16 and 
the top and bottom coils 18 and 20 of the end turn at that 
location. There is, however, additional means for secur 
ing the conical member 16 to the top and bottom coils 
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18 and 20 of each end turn along their length and this is 
provided by the radial banding 34 as shown. 
The radial banding 34 principally discussed herein 

may be in addition to banding 36 that is applied to join 
the top and bottom coils themselves or banding (not 
shown) that secures the conical member 16 and the 
bottom coil 20. 
As shown in the drawing there is located between the 

top and bottom coils 18 and 20 a plurality of conforming 
reinforced support hoses 38 as have been used hereto 
fore. These hoses are inserted within the winding as 
sembly and then ?lled under pressure with a resin 
which when cured conforms to the configuration of the 
end turns. One of the problems which the present inven 
tion addresses is that such material, as well as other 
portions of the support structure, tend to change dimen 
sions due to creep and shrinkage so that after a period of 
time in operation they are no longer secure. 
The radial banding 34 securing the conical element 16 

and the top and bottom coils 18 and 20 is applied over 
an adjusting ring 40 that is located radially within the 
top coil 18. The adjusting ring 40 is an arcuate element 
that encompasses a plurality of end windings. A circular 
ring, divided into four segments, of a ?ber reinforced 
epoxy material is suitable for the ring. The ring 40 has a 
portion 42 bearing against the top coil 18 (preferably 
with a piece of conforming rope 44 therebetween as 
shown in FIG. 2) as well as a portion 46 extending away 
from the top coil, the latter portion 46 having an aper 
ture 48 therein (see FIG. 3). 
The section view of FIG. 2 illustrates the top and 

bottom coils 18 and 20 and their relation with the cone 
16, the adjusting ring 40 and the banding 34, the banding 
passing through apertures in the cone 16 and gaps or 
holes 41 in the ring 40. FIG. 3 shows an enlarged view 
of the adjusting device. 
What is of particular import is the adjustability fea 

ture provided by the device on the surface of the top 
coil 18 comprising the adjusting ring 40 and the related 
elements. A wedge 50 which is movable in relation to 
the adjusting ring 40 is located as shown with its thinner 
dimension disposed directly under the location of the 
banding 34 and its thicker dimension axially inward 
therefrom. The ring portion 42 and the wedge 50 have 
tapered mating surfaces of relatively smooth low fric 
tion material permitting sliding engagement therebe 
tween. The wedge 50 is attached to a threaded fastener 
stud 52 that extends through the aperture 48 in the 
portion 46 of the adjusting ring 40 that extends away 
from the coil 18. In addition, there is a banding block 54 
located on the radial inside of the wedge 50 and it is 
directly to this element that the banding 34 is applied, as 
shown in the cross section of FIG. 2. 

In assembly, the ring 40 is put in place, the adjusting 
wedge 50 is put in place, the banding 34 is applied and 
cured, then the reinforced hoses 38 are pressurized and 
the result is a very tight and secure assembly. In the 
course of operation or with age, as the dimensions of the 
elements change, the need for adjustability is satis?ed 
by the wedge-type adjusting element 50 located for 
each band 34. As shown in the ?gure there is a threaded 
nut 56 that is secured to the stud 52 that is passing 
through the aperture 48 in the adjusting ring and joined 
with the wedge 50. The tightening of the nut 56 on this 
stud 52 draws the wedge 50 axially outward so that it 
forces the banding block 54 away from the coil and 
hence tightens the banding 34. Spring washers 58 are 
preferably located on the stud 52 inside the nut 56. 
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The banding 34, ring 40, rope 44, wedge 50, stud 52, 

block 54, nut 56 and washers 58 are all preferably of 
insulating material such as of a glass ?ber reinforced 
composite. 
The virtues of this arrangement are that the adjust 

ment can be performed readily in the ?eld, as well as in 
the shop, because of easy access to the nut 56 on the 
adjusting device. Thus, the banding 34 and its adjusting 
ring 40 is inherently capable of being employed in axi 
ally inner regions of the end turn as opposed to the 
threaded stud arrangement which is essentially limited 
to the axial outmost portions. 
The structure in FIG. 1 is representative of, for exam 

ple, a large turbine generator with a water cooled stator 
winding. One aspect that can be varied from the illustra 
tion is to have the axially inward portion of the cone 16 
shaped to accommodate the location of bolts such as 14 
that hold the core 10 together. That is, moving the bolts 
14 closer to the inside portion of the core, where the 
coil slots are, is desirable. 
The illustration of FIG. 1 is one that is suf?cient to 

show those skilled in the art the nature of the end turn 
support system incorporating the invention. It is to be 
understood that the ?gure simpli?es the actual structure 
because of the well-known and widely-used involute 
con?guration of stator end turns. Each end turn coil 
takes a circumferential arcuate path that would be out 
of the plane of FIG. 1. The banding 34 would normally 
be applied at the crossover of a top coil and a bottom 
coil that are not parallel and do not extend from the 
same core slot. 

Another aspect of the structure is that illustrated in 
FIG. 1 wherein the conical member 16 has one or more 
projections 60 that extend within a notch in the core 10 
or its ?nger plate. These projections 60 act as torque 
splines for the purpose of securing the conical element 
16 against rotational forces as it is subjected to in opera 
tion. 

Consequently, the present invention provides a more 
secure end winding assembly as well as a more readily 
adjustable end winding assembly than has been hereto 
fore provided. Various modi?cations to the combina 
tion may be made to the arrangement as speci?cally 
described herein. 
We claim: 
1. A stator coil end turn support system comprising in 

combination: 
stator coil end turns including a top coil and a bottom 

coil extending axially from slots in a stator core 
with extremities of said end turns radially outward 
from said slots; 

a conical support member containing said end turns 
therein and con?gured to ?t closely adjacent and 
radially outside said bottom coils; 

means for securely fastening one of said top coils and 
one of said bottom coils together with said conical 
support member comprising banding, at at least one 
location intermediate the length of an end turn, 
extending through apertures in said conical support 
member and around both said top and bottom coils; 

said banding passing over a banding adjustment 
means on the inner surface of said end turns, said 
banding adjustment device permitting tightening of 
said banding in both original manufacture and in 
?eld operation and comprising an adjusting ring 
?tting under the top coil of said end turn and hav 
ing a portion extending away from said top coil 
with an aperture in said extending portion, a wedge 
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extending through said aperture with a fastener 
thereon, a banding block on the side of said wedge 
away from said top coil, said banding being located 
on a surface of said banding block away from said 
coil and fastener means for drawing said wedge 
into said aperture of said adjusting ring extending 
portion to tighten said banding. 

2. A stator coil end turn support system in accor 
dance with claim 1 wherein: said adjusting ring and said 
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wedge have tapered mating surfaces permitting sliding 
engagement therebetween. 

3. A stator coil end turn support system in accor 
dance with claim 1 wherein: said conical support mem 
ber has projections thereon extending within notches in 
said core and serving as torque splines preventing rota 
tion of said conical support member in operation. 
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